Objectives: To assess asthma knowledge among salon employees and to examine their behaviors toward protective devices.
INTRODUCTION
Asthma is one of the most common respiratory diseases; it aff ects 300 million people worldwide and poses a signifi cant economic burden due to frequent emergency room (ER) visits, inpatient hospitalization, and a loss of productivity [1] . Asthma is aff ected by many triggers such as allergens (particularly pollens, molds, dust, and pet dander), tobacco smoke, exercise, air pollutants/ particulates, weather patterns/changes, and respiratory infections [2] . Occupation is also presumed to be one of the most common causes of the new onset of asthma or the worsening of preexisting asthma [3] .
Hairdressing is the second most common profession among women, with occupational asthma estimated to occur in about 5-8% [4, 5] . Th is is due to employees' exposure to chemicals such as hairsprays, hair dyes, and bleaching products, which induce immunoglobulin E-mediated responses through inhalation. Skin exposure also induces airway infl ammation and sensitization, and this theory was supported by animal studies [6] .
Respiratory diseases are more prevalent among hairdressers [7, 8] . Nevertheless, the executive rules of hairdressing licensing requirements include a health certifi cate that comprises screening for infectious diseases, but it does not include screening for chronic respiratory diseases [9] . Furthermore, there are no local educational programs on respiratory diseases for hairdressers.
Inadequate knowledge and skills will lead to inappropriate decisions and delayed care. Th e use of protective methods, along with a suffi cient knowledge of these procedures, plays a vital role in asthma management and outcomes. Th e strongest preventive approach for occupational asthma is complete elimination; therefore, knowledge levels could aff ect employees' behaviors toward preventive measures. In this study, we aimed to assess the asthma-related knowledge and behavior of salon employees.
METHODS
A cross-sectional study was conducted between July 2016 and September 2016 in Jeddah, Saudi Arabia. During the study period, we collected the phone numbers of all 785 salons in Jeddah. We then dialed every 10th phone number and asked salon managers about their willingness to participate in the study by allowing us to visit their site and interview their employees. Th irty-fi ve salons from diff erent regions in Jeddah agreed to participate. At each salon, all employees were invited to participate and only those who provided their voluntarily informed consent were interviewed. No incentives were given for their participation.
A total of 160 female salon employees were recruited from the 35 salons that were randomly selected from the 785 salons in Jeddah, Saudi Arabia. We included all adult hairdressers, makeup artists, and other salon employees from all ethnic groups, and who were above the age of 18 years, to participate in this study. Pregnant employees and those who refused to participate were excluded. Permission to conduct this study was granted by the Biomedical Ethics Research Committee of King Abdulaziz University in Jeddah, Saudi Arabia. Th e study adhered to the guidelines of the Declaration of Helsinki.
Th e survey was conducted in Arabic and English languages. For English-speaking employees, we used the Chicago Community Asthma Survey [10] , whereas for Arabic-speaking employees, we used the Arabic version of the Chicago Community Asthma Survey that had been tested and validated in a previous study [11] . Th e survey was administered by the research team who interviewed the employees individually. Th e questionnaire consisted of 24 questions divided into four domains: (1) Employees' knowledge of the genetic basis of asthma and exercise tolerance (nine questions); (2) Asthma symptoms and signs, such as shortness of breath, chest tightness, and coughing at night (four questions); (3) Asthma triggers such as food, pollution, pets, and others (fi ve questions); and (4) Asthma treatment in terms of cost, hospitalization, and ER visits (six questions). Th e employees' overall knowledge about asthma was graded as adequate if the participants could correctly answer 14 (60%) or more questions. Th e participants' knowledge about a specifi c item on the survey was considered excellent if it was answered correctly by >90% of participants, very good if answered correctly by 80%-89%, good if answered correctly by 70%-79%, fair if answered correctly by 60%-69%, or poor if answered correctly by <60% of participants. Th e mean score of each participant's correct responses was calculated. Participants' demographic data such as age, education level, nationality, place of residence, a family and parental history of respiratory diseases, and smoking habits were obtained. Further, information about participants' previous and current employment details, such as type of work, duration (in years), working hours per day, working days per week, room number, room size, and ventilation in the workplace were tabulated.
Data were analyzed using IBM SPSS Statistics for Windows, version 23.0 (IBM Corp, Armonk, NY, USA). Qualitative variables were expressed in terms of frequency and percent, while quantitative variables were expressed as the mean and standard deviation. Categorical variables were compared with the chi-squared test and statistical signifi cance was considered at p < 0.05.
RESULTS
A total of 160 salon employees were interviewed; the participants' mean age was 34.07 years (range: 18-70 years), and 97 employees (61%) had a high-school education or greater. Non-Saudi employees were 126 (79%), which represented the majority of participants and 74 participants (46%) resided in north Jeddah (Table 1) . Forty-four hairdressers and 42 multiple service providers accounted for 28% and 26% of the study population, respectively. Ninety-eight (61%) workers had been working in salons for less than 10 years.
Most salon employees (112, 70%) were found to possess inadequate knowledge about asthma. However, 138 (86%) of respondents knew that pollen was a trigger of asthma and 133 (83%) knew that wheezing aft er exercise was a sign of asthma. Further, participants had very good knowledge about how asthma symptoms can be prevented with the right medication, and they knew about the need to seek medical attention during asthma attacks. Conversely, only 42 (26%) of participants knew that pets could trigger asthma and 74 (46%) believed that people could get addicted to asthma medications (Table 2) .
Th e analysis of participants' mean knowledge score in relation to their demographic information is shown in Table 3 . Signifi cantly higher knowledge levels were found among Saudi employees (p = 0.003), employees with higher education levels (p = 0.044), and those with a positive family history of respiratory diseases (p = 0.008).
However, level of knowledge was not aff ected by years of work experience (p = 0.087). Table 4 shows the participants' beliefs about and behaviors toward their work environment. Th e majority (139, 87%) of respondents knew that chemicals used in the workplace increased the risk of developing respiratory diseases. Furthermore, 126 (79%) and 105 (66%) of participants reported that they used masks and gloves to protect themselves during working hours, respectively. Ninety percent of participants were aware of the protective benefi ts of masks and gloves. Nevertheless, a signifi cant gap was found between participants' knowledge about the benefi ts of masks and gloves and their practice of wearing these devices at work. It was found that only 118 (82%) of those with good knowledge used gloves during their working hours (p = 0.007), while 98 (68%) of them used gloves and masks while working (p = 0.051). that the predictors of higher scores included nationality, education, a family history of respiratory diseases, and knowledge of the use of gloves and masks. Multivariate analysis of these predictors revealed that nationality and knowledge of glove and mask use were signifi cant predictors (p = 0.011 and p = 0.039, respectively).
DISCUSSION
We attempted to study salon employees' knowledge of asthma. A thorough search of the relevant literature did not yield similar research. Th is study showed that most salon employees possessed inadequate knowledge about asthma; however, most participants were aware of hazard exposure in the workplace, but they demonstrated suboptimal compliance when using protective devices.
Berkman et al. [12] showed that low levels of health education lead to poor health outcomes. Our partners' overall knowledge of asthma was inadequate. Most participants (70%) lacked suffi cient information about asthma symptoms, triggers, and treatments. Th is might be explained by a lack of pre-employment orientation, suboptimal awareness among participants, and variations in education level. Further, in this study, years of work experience did not infl uence the participants' level of knowledge about asthma. Th is fi nding is of concern, as it indicates suboptimal awareness of the future risks of asthma development; this may even contribute to asthma development given that employees may face prolonged exposure to occupational risks, as shown in previous studies [8, 13, 14] .
Although no reports were found that explicitly assessed asthma knowledge among salon employees, previous studies illustrated that adults in the general population tend to possess poor levels of knowledge about asthma [15, 16] . Nevertheless, education level was found to positively aff ect asthma knowledge [17] . Similar to this study, level of education was a signifi cant predictor that was correlated with greater knowledge about asthma. Participants with higher education levels were found to have signifi cantly higher mean knowledge scores related to asthma (p = 0.044). Th is may refl ect the overall benefi t of education on general knowledge. A family history of respiratory disease also signifi cantly predicted better asthma knowledge among the participants (p = 0.008). Th is fi nding was reported in a previous study [18] . Th e implementation of health-specifi c educational programs specifi cally targeting hairdressing trainees at technical schools was found to improve hairdressing trainees' knowledge about work-related risks [19] . Th e effi cacy of similar programs for practicing salon employees needs to be tested in future research.
Despite the salon employees' overall inadequate knowledge about asthma, most participants recognized wheezing as a sign of asthma, believed that asthma attacks can be prevented by medications, and that patients undergoing asthma attacks should seek emergency medical attention. Th is indicates that the employees possess a high level of awareness toward asthma attacks that may accidentally occur at their workplaces.
Hairdressers' exposure to chemicals at work was shown to cause respiratory symptoms and impairment on pulmonary function tests [20, 21] . Both airway hyperresponsiveness and a reduction in FEV1 have been described in these workers [21, 22] . In this study, most employees (87%) were aware of the relationship between chemical exposure at work and the development of respiratory diseases. Th is contrasted with the fi ndings of another study, which showed low awareness levels among this population [23] . Furthermore, in this study, we found that 90% of salon employees knew that masks and gloves protect against respiratory diseases. However, there was a signifi cant gap between employees' knowledge about the benefi ts of gloves and masks and the application of this knowledge in employees' own protection. Th e exact explanation for this gap is unknown; potential causes may be related to the availability of masks and gloves in the workplace or to employee-related factors, such as possible ignorance or poor compliance.
Addiction to inhalers is a common misconception. In this study population, 46% of participants believed that inhalers are addictive. Previous studies conducted among the general public and with parents of asthmatic patients reported a similar rate, ranging from 37%-48% [24, 25] . Th erefore, this misconception is likely due to cultural values, which negatively aff ect asthma patients' adherence to inhalers.
Th is study has some limitations. First, this was a survey-based study featuring inherent bias in the form of subjectivity and recollection. Second, we did not collect data on personal history of asthma among employees. Th e assumption is asthmatic employees may have better asthma 
CONCLUSION
In conclusion, salon employees in Jeddah, Saudi Arabia reported suboptimal knowledge levels related to asthma. Th e highest knowledge level was found among employees with higher education levels, those of Saudi nationality, and those with a family history of asthma. In addition, a signifi cant gap was noticed between employees' knowledge of asthma and the benefi ts of using protective devices, such as gloves and masks, and the application of this knowledge in the employees' behaviors in the workplace. Improvements in salon employees' knowledge of asthma, occupational diseases in general, and respiratory disease in particular are required, as these individuals are more prone to chemical exposure in their workplaces. Th erefore, we recommend conducting pre-employment educational and awareness programs related to asthma to improve employees' knowledge. Furthermore, eff orts are needed to bridge the gap between knowledge and practice with respect to wearing protective devices at work. Th is may be achieved by ensuring the availability of masks and gloves in the workplace, establishing rules about using protective devices, and encouraging employees to comply with regular monitoring, as well as reinforcement of the rules and regulations. Future research is needed to evaluate the eff ects of an educational program on asthma and other work-related respiratory diseases, and to examine the causes of poor compliance with protective devices to determine the ways to improve adherence.
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